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(54) MANUFACTURE OF POROUS ELECTROLYTIC METAL FOIL AND SECONDARY BATTERY 
ELECTRODE USING THIS ELECTROLYTIC METAL FOIL 

(57)Abstract: 

PURPOSE: To provide a method of continuously manufacturing a 
porous electrolytic metal foil and a secondary battery electrode 
using this porous electrolytic metal foil in a current collecting 
board. 

CONSTITUTION: A porous electrolytic metal foil is manufactured 
in such a way that at least 14nm thick oxide film is formed on the 
surface of a drum cathode exposed by peeling off a metal foil layer 
electrolytically deposited on the surface of the drum cathode by 
using the drum cathode and an anode, then electrolytically 
depositing the metal foil on the oxide film. An electrode is 
manufactured by using the porous electrolytic metal foil 1 having 
through holes 2 in the thickness direction as a current collecting 
board and filling an electrode mix agent 3 such as an active 
material mix agent in the current collecting board. 
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[0 04 8] Sfc. ^Sl 6>& F^A^y- F#7©S 

aj«ffi7acc}i«L-ci2g-r«.Js^tc«, m^'&. m 

SI 6*«EKf €.C<t*s»*L.t^. C©Sgl 6©* 

ffl©*tS» 1 7 ASgBg ^ C ©*tS» 1 7 BSS 1 6 
©PflPgpi <o&.iPh-^^ \ 6©|*3SP«C^mL/-Cti.5 F-7 
A^y- Fi*7©gt±J^ffi7ai*t|Sll/XC=>5, 

[ 0 0 4 g ] i;/^. 1 6©fliJj|»:». %j»«ia%© 

mti 8 a*i^*g§n. M(c±ii«c«m»?^?ia?«©Sf 

ta-g 1 8 b ASf^SS n S C i {C J; 0 i^«-C^)!Sj!!ia«« 



11 

leiHic^mu. K -7 A * V - Kf* 7 ©sm^a 

7 a ;&SC»Sfailf 1 8 b*^6I^Wc^ffit^'Cti<. 
[0050] Sfiiigia«*^li 1 6P^K.mVt£ififb. M 
7 t K^A;t;V-Kf*7©ra{ca^-rSCi{CJ: 
0, 6©P§aS|51 6 a*^6SHiL-ri.»^F7A*» 

y- F»CDSttiaM7 a«:^^K{t-r-5C<h*3-C#-2>. 
CCDifr. ^1 6CDKJPSB1 eai 
7CDStB^ffi7 ai©ra(C^T©i"Jr^>X*SffJ)a$ 

J: ^ tegs 1 6 i > titcmmmm 

1 6 al*g(CSaiT€) h*7A*y- Ff*©gffi*ffi7 a(C 

c 0 0 5 1 ] i c ^-c. 1 6 \Hicmk-r?>mfmm. 
06 ©VI I -VI imc-iQ^mmm-c$>i>mnt. s'j 

©^a A , * F ^ A V - F i*©SliJS®{Cil« L 

jii*^-rHt?*s. c©j?sA, ». sisteajK^* 

±Uifi^nO. S^:&rS)tC*>W-5MSgS|51 9 a. 19a 

«M±sn-ci,»So — :^©ssgg|i 1 9 a ic«mftitea?s© 

-eor. «it^SSl 9©— WJl 9 b». ffeWl 9 c 

[0 05 2 ] t£is, C©ai*^S 1 9 ©igtt. siaA, 
©^MvS«J^g:l 5©J©^ilHlDfflar. F^A;«7V 
- F^*7 ©itiJ: fj fe£l5ilii(CJi:-^-Cl»-C. F^ A*y- F 
<*7©Kai«BD7aiC*jW5iSH«SP»7 b. 7b«S» 
m5n^tc>J;5«:^c-:.-cii€.. titJi^i 913:. -e© 
g^:^FrS]* F7A;*;y- F(*7©i|ig57|ol<!:— IfcS-tf. 3E 
it. -e©— ffl9 19b*SF5A*v- F(*©«a«® 7 a 

[0053] Uimm 1 9©fl&(W 1 9 d{C»*f®ftl 7 

S n. * 7c. *tffift 1 7 i F -7 A* V - VW(Dm 
mmal a i©Htc»^)lt&^^7 -f 2 1 

nrc^-s. -ectsm. aw^sii 9©4j«. *re*i7 

*SEaS*l'&^|BIl 9 di F^A*V- Fl*:©g|tfl^® 
7 afflrJ{caa-r.S^HI I 9 e iCCB}55-S*i-5.. ^c*s, ± 

m«br#llif9iL'rSm#TffiL. t ©^^fS^iWRSa 
ffiig©g£^tcj;-:.-r*t@ft3!)^6{||)!Jibr f^a^v- f 
m (Dnmrnm i a KSrwr s c t ^m±.t e/£^^>K/^ 

[0 0 5 4] 1»*&«2 0*>6tl«iSSl 9{C««&3nte 
fS»?Ma?K». titRSSl 94?Slfcl.;fc©^. -ffliJl 9 
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b*>6gS*Tr. $icEIIp:^«:@fel/Tt,iS F7A*v- 
F^©StB*®7 a^reo-C^TL/TtK. 
-C. C©jiag-C. FvA^V- Ff*©Stil«M7 a{C« 

is-tt;?»©s«Ma?K©?ffi!i*!ai^95{i:ji5fi£§ c 

<!: test's. 

[0 05 5] fe4(S. m»*5ffiig»#)lSll©SBgCcfflU 
Tt,>-5>m{gjg*-e©S3;ffifflL/T4iJ:t^*5^ ffit^i^l 
9©F»9SPfC0fiXSn-Cti.S^P5 1 9 d. 19e{C^n-?' 

10 3ti^6m«^ra 1 9 d K»^gJl©MjitC^I,>-Cl.^^> 

«»iS«r^L. £/t^Hi 1 9 e K\ti&smms.i>mm 

[ 0 0 5 6 ] $?c. 1 9©»TSJ^t^«. H6 . 

07-C^L.fcJ:5K:E:ftjg«:|®5eSn5*>©-C»ife< . 

*«-€■©— «Jl 9 b*>6^*a-c. F-7A*y- F*©Sttl 

[0 05 7] a8tej;(>'a8©i X- ixm^ciQ^mm 

20 S-C&Sa9«. HCC!5lJ©JgaA,?: F7A:<7y- F^ 
©sm«M{cSl3tL;tet«aS*:n^-rST?*5. C©$gSA 
, {C4it>-CK, mS?Mffi«fi^#S2 2». »rffi*5i|,u 

^. C©I5K^2 2 «. LfcftfR2 2 aOWSBK 

«fl?^{tffl©?ftfli(*: 1 KDfRmn^Z 2 b*i^{C$|« 
Sn. S:^1j[^liCismm^2 2 c . 2 2 c*sW±3 

la. ^©ie4>*&a«:«s»j5SS[©e^i&«2 3*s# 

mSti. t?taftfe2 2 a©5feffi(C«mfi??S©ieffl#©2 
2 eA5ffM3nrC^-C. cne.:^feftf F7A*ry-F(* 
30 7©SUiaS7 a-s©mfiS®«*&^©*3«SS3n-CI,^ 
■5, i^cfc. ±iSLfc«tb#|g2 2 eiLTtJ. ^^tf. 
ftS2 2 a©S^:^|SjiC?&-^-C^S:3nfcffil^<@©?L 

^. ^Slgf ft«2 2 a©s#:&r6j«:jj$^s*i)tx 

[0 058] C©«^SJS2 2©S3», i^A 

^ <i>mmmm^^i^(om^tmom^v. f^a* 

y- Ffl:7©*iJ:'J fc5S< tc-on^r. F^A*V-F 
7 ©SttJ^M 7 a (C fcH-t 2)MWg|5^ 7b. 7 b itmB 
^^bSn!Slr><fc^K:^£-3-CC»S. aX^^WSi52 2 bK:»St 
40 S»17 3WEa3n. *©g#:^*F^ 

A5!7y-Ft*7©iti:^ri6]i-Scs-a-. */c. -e-©tt«2 

2 a{CJi5fiK3n-Ct,^^iSai#l$2 2 d*^ F-?- A:<7y- F 
i*7 ©Sffi«H7 a i0TS©Pa|iS€ac»-C*t[fi]-r.S J: 5 

[0 0 5 9] 5j<>yT v>^7j:<iricJ:D. tt*&g2 3*^e> 
2 2 F«9(cailAS iafcm»miifR«. 2 2 rt«:SI 

teT -s F 7 A* y - F(*7 (ommmm 7 a tc?>:# s o . 
StBaffi7 a«:?&-:>-CT:*(cS£T-rSCi(cj;i3. -ec 

50 icm-fj:m^(Dmmim^-ri. «c*j. sieaiais.!: u 
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10 0 6 01 CO>im^mnL-on. K^A;«7V-Ffl: 

7 >pmi^ 1 7 4^®(c u-c. mmmicm^mm 

'tWISa-r^CtlCJ^'O. F5A*V-F{*©gtii«®7 
attMWKffcSnS. -eO-C. K^A*V- K1*7«EI 

* V - F#®StU*M 7 a tClSiAi -^riflair- 1 -S J: 5 

<xi>j:<. mm^m 2 2 a *>6^Miijs*s^-(ci!B 

[0 06 1 ] *fS(*l 7<!:«tH^©2 2 di®ra 

r . *t@^*tC«« L. /c#ll«a*J F 5 A * V - F1* 7 <DS 

[0062] SfSSSl@Sft??£*ffil->^.S»a^l§CO 

vx^m Ltcm-^. ss*i«< issK 
a^cDSajjiifiX ux . ^n*s^g^s^ii«:^=t« l . 

7. 08-C7nL./cilgA, ri*> '!»tii^©2 2 d©m4^ 
*J<l:CXF^Ay7y- F»CD«tt}«B7 ai(01Sfil«:^;t 

[0 06 3 ] 
[*Jfem] 

m^mi. 2. tbsjfi^i. 2 
1 ) 

02-C^l/A:ilS«:*Jt,>r. F^A^V- F1*7*5'5' 

>iSiL.> cctc. 08, lag-c^uteiiaA, 

(0 0 6 4 ] Mis^f 4{c. i@^-:i->isai 0 0 g/'; 
h;i'. BtESHffiSi 0 0 g/y fSiae o-c©mis so 
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S?5«efef&l/. F^A*v-F»7«:@teS'&a*ie, F 

^A*V- Ft*7 ir^- F*6©KtC^ijfeS5S6 0 A 
ydkif -camu. F^A^V- F(*7©^B{Ci@fi®?r 

[006 5] ±iiLfcmmm^ i ©iSjS^esw&^^e.. 

JIHA, CD#«&«2 3i6i6«?FSBL.?£?i<S?K«:?5B3^2 
2cD«f tc#t*&Lr^co«SB¥^S2 2 d*^6 p:^{ci5ife 
Lrt,^-5 F5A*V- F»7©Stii*ffi7 a(ce)t*oW 
•CO. F-7A*y- Fft7<fcSStS{* (5^4'>Si) 17® 
ra*5 0V©^«E{CfiS*Ofc. F5A*V-F*7© 

[ 0 0 6 6 ] -to-c, cco^niymitm&m^itmifiM 
m L xmmmf)mfS(. s n. ^<ommm f ^ a * v - f 
ts;7A^e.aMe*KciaiijtL.-rm»^?gi oc^t?. 
mn>tifcnmmmiicittL. iii-f*>iffiS2 o g/y 

FJI-. WiS4 0 g/U h-iV. ?§S3 0-C®^?K 
figK?5JS3 0 A/chi" XHmimM^n -jfc. 

[0 067] mmimm^k<Dmmmmit. *©¥i^/i* 

«5 0Mmr-*D, F^A;(7V- Fft*^6®g(I^® {« 
T. Sffiit,*^) ©^ffiiaS (Rz) itbum. mSf^M 
©ffi («T. MMiC>^) ©«ffitig (Rz) «1 1 M 

r^^KH^mtbhti. ■?-©P2(to. 1 ~3 Mm-C* 
•3 . ^(O^^mt 10 0^20 Offl/nm' X'^-,tc. 
[0 068] 2 ) mS©S3]i 

iry9-3.>-y^ -ji^EC ( Ti'^ai?® 7*7 5» 
i'. J:L«ffia9 5 0m' /g. ^mm.mo.0 3 urn) 1 

0 omms^ics^v. »p 7 t^fbt^- 7^>t93S 1 os« 
2*Mg|5*^*noriS!Kj«^J (^ffiffl^SiI) ©-1-X 

[0069] C©-^-;^ F*fraLfcS(B^ISOPiffi{C 
^^U. $£«IL3fc©%E2 OOOkq/an' ■C:?"U;^fiS?^ 
L/T. /?i?>10 0Mm. (ilOnm. S3 2 0 iiin©||SSM 
^ 1 «rS!ijSLfc. C©%li{C«j(:t'S^S^J©«^ 

fi«2 0 mg-cs>^fc, mitsMmimicMmf^ 1 7 i f 

^A*y-F<*7i©M(C 1 0 V®5cSE?:EJ«]QL.r. 
F-7A*V-F<*7©BHi*®7a{C/l*5il 4nm©f^ 

*^u-c«> ji;tems 1 (Dm-^mmicLxmmmm 
S2=&saitLfc. 

[0 07 0] ^c*5, commmnmz i,cm^^tcmmmm 

it. ^Hjm^b 0 ixm, Sffi©Rz2yin. ME©R z 
10Mm-C*0. ^?L©nao. 1-3 Mm. -eo^J^S 
S5a2 0~4 0^H/inn' Xibr,tc. tbft^WfcAfC, Jf* 
5 0 Mm©II5ia^fS*mSb. C®PfM«:B9iBLfc®i 

mmc 1/ -cisi^jM^sy^: 2 0 mim-^^xtmmmm 1 
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[0 07 1 ] */c. ±iSBEJiiBSO??M^# 8 0 0<Dx 

3) m^<D-^-(^^^^^ 

/Co 
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* [0072] oi^r. ±fB3eS;-fe;UK:i.2mA<3DSm^ 

bx0mM<Dmmci^ ui. 5 v * -ca^-r <b c ^ ^ ^ss: 

tc*5t:f '5§3ffii?;-fe^l^c^)2 OmSOikm^mt 1 [giacD 
[007 3] 

*io imi] 









$S<i!)ii: (% : 2 0@S/lIilS) 




9 7£t± 




«98 0 




154 0 




*?)7 0 



[0074] cn«. (.^mmm) *5Bfria{±«© 
[0 07 5] mmms 

f*7 i©S^C2 5V©^mEE*EriJraL-C. K^A*V- 
Ft* 7 ©SWaS 7 a (CJli5(^ 3 5 n m©9^ f >K<ti8J-ffi 

[007 6] nfotifcmmmmiit, w-i^m^2 bum. 

S®©Rz2/itm, MM©R z 9 wm-C^O > ^M7L<0 40 
□S0.1~3Mm, -e-^^^PfSSl 5 0 — 2 5 Ofi/nm 

' ©^?Li«j»K/j:ort,»?c. c©mft?ai?i©sM*si> 
(csMs -e-r 2 t5tafa-r ^. c i * o Mffi*JA®«c!S 

ri» 5 0 u m©SimS«t 0. *©M®{C* 

mmmi i ©is^^i^sitc b-ctg!B)a^j%jif#3-ft-c 

[007 7] c:©f|gfco#. Sljgfi^ims 1 ©tS'^ilS 
©Sc^atcWf S 2 0|gia©ft^fi»9 8%tU:© 

fiii^C/. •!f'ri'ii'^^!^14«:ffinri>5fc©-c*o so 



SISAi ^mmiy. j»«ttci-;H 3iK7A*V-K 
^*7i©lffl(C50V©5t«II«:E^^laL.■C> K^A*y- 
F1$ 7 ©^ffl«M7 a tc;?;?^7 0 n m©5^ >K<t!g5^ 

[0078] »6nfc«^iaiSt3:. ¥i^i?*2 0 Mm. 

SaB©Rz2Mm, Mffi©Rz 6 wm-C*0, aijl?L© 
□S0.1~3wm, •e©^ffir?ge[3 5 0 — 4 5 0<l/tnm 
' ©^^7L«S6C^Co-Ct>/c. C©S»ii?S©Mffi<!:SM 

icmmmmi r'fflc»fcrs!gwr^sij€:*©ffi^©tb3!»j 

9 : 1 i?Jc?.J:^CC^Jf2-t±?c©-fe. IUitfiI^3©it 
^iisici^tc. SHIIiJ*s:t-»fcg^fl![|^-t±r2fe«*asc 
L. laau. 200 0kH/arf ©BEr:?"U;^J5ai?L'-Cjl 

«gfKim@4 4M@tfc„ 

[007 9] c©mstc-:)#. mmmmm i ©Js^ipi 
«&^E»cfiiJ--f i'/VBSK^ffofc, c©seB. line 

©sscm^a«cjfr.5 2 oiHis©S!(m^g»9 9%«±© 



!';5^->A (Li, COOi^Stt^:3>'>';l. 
F (2CoCO, • aCo <OH).) =SrL i/CO©t 
^UJt-Cl : 1 i>;I/3-rS5!©!j<- 
5 jWC J: X y - 1/ r SSJg^ L-fc©-^ . 

9 0 0 °C-C 2 B$pa(i!:^«S€:tTnc L i C o O. 

[0 08 0] cn?r, ±fB*^-;l/5Jl/-Cia^Lr^i4)SKt 

SI 6 Mm©ii&*iL'. «:©i^*ic©^*i 0 oaa 

g|5{C>(tl.ipJiJt£ffio. 1 /um©||iSI9^6SaS|5<b41B^ 
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Uy^o MCC, ^>^jy vit\:^::^vr>n^3.bmM^^N 
/cL i C o O, 1l»^tm^n^t(DU^^(fCmU^LX 
[0 0 8 1 ] C<D^-:^ h im^\ HJgCTm® 1 -CmV 

[0082] mmme 

[0 0 8 3] n^ntcmm^y ^)\^mitt. ^ow^^m^ 

2 5 Mm. S* ffiORz2Mm. MffiCDR z 7 /i mTr* 
^3. ^?LCDPSO. 1-4 Mm, ^<O^^^S3 00- 

4 0 0ffl/iirn' "CAO. SBS^tt5%©^?L1«g«:«c-:) 
XK^tCo — ^T. ffl^^^MmN i 3 . 5sMno.4 AI0.3 C 
o„.„ (Mm : ^ yiy^^^Ji^) 1483 0-- 

5 0 umCOTm^-^^m^^mML. C0r)-&#»*1 

6 0 %^t5(ffi5 SSgPil. 2 %:^;l-i<'+e/^ ^^U-feiUn 
-:?;*^?fi3 0SSg|5i4ig^Lr-i-x h*S9iJU 
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* [0 0 8 4] C(D-<-Xh^mnELfc2iS[,(D^y^)Vm 

^Mi^tb. |g:«L/cco%E2 0 0 Okq/^cm' 
HSMbXW^O.Bm, iBTOim S3 1 0 0 mnCD— ^ ^ 
;V • *^M?fera<7):gS*Sigt/Co il^0.8mm. 
Ipi7 Orrni. S3 1 0 0 rnnT?, 7jcKib^ ^Jl'^IESrSia 

[008 5] CCD^tife^CO^, O.BCr-l 2 0%CDia^ 
S. l.0CrfficS*^±Slil.0V*-CCDaS4l1^>f ^ 

h?g, ^?Le5 o%o:=.^:.^;u^raf*^fflc^r. mjlBi 
20 *J:t«i««!mffi3. ttKm«i4<!:Lr. ^SfiWilWHi© 
mmtrnmconb 0 0if^^;bBftc*5t:fe]Rmga 

[0 086] ^c*5. cn6Si«s«cD?iss5S^<b{#yj* 

*j IS C6 5 1 ixmmr^:f5'mcmmLxm'&b 

;^ h fcts*J-fii<h ur^2cc^u/co 

[0 08 7] 
30 [«2] 





500 




Bifinxh 


(ig/arf) 






1 5 


2 5 


7 


1 




2 0 


1 5 


5 


3 


JtllM««4 


24 


5 


1 


1 0 



[0088] 



50 xmm<oi^W]micis»i>m'm^^>*^Pimicmnb-c 
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[0089] tfc. mnmmt. ^mtctf-?:^t,c^ 
[ la 5 ] mit^mcommcmm-r a , ^v^a^ 

V- F<*©gtll^®<;i:««L//ct^,l|;Sr^T-Spej^»^tS 

I -VI imic^'?mmmv$>^, 

V- FftcDSai«®tc^«L.fcR1l*^nT-gPW^^«a 

[09] 08® IX- ixmici!6'>mwm-ci>i>. 
la. lb «mi©«ffi 
3 rSfj^^J <«fiiffl^JW) 

5 

6 T^-F1* 

7 F-5A;t7y- Ff* (^l!iJ;^V- Fi*) 
7" '^;VF*V-Fft (^Sb;^7V- F^*;) 




20 

* 7 a F5A*V- F»7C!>Sffi«® 
7' a '<;UF*V- Fft7' ©Sffiftffi 

7 b F 5 A* V - F(*7 <DMfl'JSP:9- 

8 ^ 

9 ;^ F >; tr*-^ 

I 0 a, 1 0 b n-^ 

I I mm^m 

12 S> 1- 7 F 

1 3 mm^o-ji' (imm 

10 1 4 ^^^!iIl?S{at^f8 
1 5 

1 5 a mitgLim^^m(DW»!mm 

15b ma 

1 6 (MMMSiK^g^m} 

1 6 a g!g 1 6 ©raPSP 

1 6 b $S 1 6 OffliJ^ 

17 fctmw 

1 8 a mm!imm(om&m 
20 18b mmmmmcDmiii'^ 

1 9 a mi^m 1 9 ®«g5 

1 9 b Sit^S 1 9 (D-ffJ 

19c a^^^i g^flkflij 

i9d. i9e mwsmiQp^o^m 

2 0 

2 1 ^)SI9I^S7 ^ ;U5f 

2 2 ss&i^ (.imtmm^^m) 

2 2 a 

30 22 b nmi^<ofRmi^ 

22c ?&&mS2 2CD^gi5 
2 2 d S^^?iilffi©"StH^S 

* 2 3 mt^m (mmf&mm&^m) 
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